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Investigations on the Productivity of Japanese Fir (Abies firma
Sieb. et Zucc.) and Hemlock (Tsuga sieboldii Carr.) Stands in
Kyoto University Forest in WAKAYAMA

(VI) On Biomass of Undergrowth, especially Cleyra japonica Stands in
Fir-Hemlock stands.

Tooshu FURUNO and Kenji UENISHI

L3 5]

AE L, RUEEHRO € 2, v VERBMOEENHBEO—RLE LT Ebh T30 T,
EAROE I, YHOTEICEILTWAEH# 3 2EE ULERLERO /A 25HE L, #HE%R
ORNEERR RER, METEFBKOVWTERLIZEDTH %,

FEEIE, ARLUEERK 4 B8I P55 HHOMBMAORER (EH630~700m) iz, 31, vHHKD
TEEEE UTUMERBICEIIL TS, v FC, e aF, U500 vORY >ERLE
Bkergie, 19771 Bicfiebhiz, ¥ 7 318K, 99 38IBY I oo ¥ oKk,
1TADEFEADR, #, EOHELRD, 15m? (plot 1), 10m? (plot 2) DOEILARDH EEE
OEERPRDI, 3515 Aitid, AMITEVT, 2 7FHOBEROEARTFERITE 1,

ST ARG 1, 4620045 /haT, b %H3256004,ha, ¥ HE, USVeHLREDHE
RIDIER 142408, HELFER 6360 T, MENEESEHZ6.3m® /haTH 5,

#h R mBRER I, ®, BOHEE(LEROL, 12.4~20.4ton/ha, ZE2.6~4.3ton/haT,
SEBEIZF N T 16.1tons/ha, 3.6ton/ha, ¥ H FOEERSTORE0% 2 ED T 5,

EOEI L, v HFPBRIEL, e¥ ¥, v5vu b IFE kb, WEEEIL, 3.04 ha/ha
LEE YN,

#i FIOEAOETBIX, TEEAETIE, N 104kg/ha, P,0, 23kg/ha, K,0 83 kg/ha,
CaO 103 kg/ha, MgO 29 kg/ha 75 - 1z, ”

1EHOBREERIZ, ¥+ T0.92ton/ha-yr, ZOMOFERLERTIZ0.48ton/hat s h,
HMACEG RS2 ) OENBRLELERI 0.358/2-yr LHEEI NI,

T 2 B &

REAFARLEEER FRLUEEHEBAT LB s h T 3 RBKOLEET 2R
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BIHOMBO—RE LT, XEERITLbhI, 1~58Tik, EMARTHEE I, YHDLE
EHW, Y2 B, 35 IRIZIHICRAES Uz 3 X 4 DRI o THEE, #EL
rehs, A&, £, YTOTRBICRILL TV 3 EBLER, & i 7% (Cleyra japonica
Thunb.) Q/MRFICONWT, HEREFR, FERLEPHBELIHERZ2LVELDNIDTH
5o

HERLERMOBRERRL E2HBLULBEINL 52AH 60 508, DEEOKS», HE,
TRII»h T, ABELERLEMCETESERINTVWEIDT, £, vAZLEK
LB EOBEIRA S NIZN,

YHEFOMMMTE UTHEELBAECLAIRIBEAERL, FEiL, ¥ s+ (Eurye japonice
Thunb.), ¥ 5 2o #H L (Cyclobalanopsis salising Oerst. var. stemophylla Honda) HEX b,
ILIXTOMOFERILER (Vad, =X )k, BELES (r~ory, v5%, 74
NE, prEURE) bbThRALNIY, 1 FUNOBEIZ O TIRFLWEER2TLD
oz,

BRI IEF I T2 RILUEE RO B AR NS & B 20 U Qs iZ0n i EEMRA
ISR H B R L E T,

A MO BR

FAHNE, FTUBEEM 4 3L 05 MEBEOMIER, 5 630~700 m D FEHAHG35° DEMRICTH -
THIEL, 3, YHOFBIEMY LN 0. 2haRBEoIEFicWERficabhs 3 v+ 2FE L
LT, t9h%x, 95300 FvdBRI-/IMITHL, COMEOMIIZ, 20¥4ERNC, =
3, VHDHRBOZDI, REFMETNTHEEHELLINIZOT, 4MBiizREMET, £
BMEBICETEFTL TN E DAL, sHMBIRTCULASNBICT X80,

WA LEIE, BME0me2EWasE 3, yHHLhD, TEORBLEM: Oy, £, v
HONERDAE BN D, TEOERLEMY, HME3~4m, WHER3~4@mETOYH+,
EHAF, 9SO HUBEBEL, TAFLY, vad, 2N, TEEBDODTLICALNS,
EHLEMTIX, Y=oy, 9UNEHLF, s0EY, 5%, TU0¥Y, Po¥r 7, =
T/, TANY, AVF, VIVTRENELTD, WEL T, FEEBRLEEONINWE
DIMAT, vrorFINErLENEWY,

e, RHFEHO 4 HREASRE TR, FBEREENL, 2F, b/ FRPEEINT,

HOE S O®,

RO FTE X, 197741 Hicfinbh, SRAFHAOKRL Y, RHEHEBICOHET AL 55K
BE®RE S ->113KDY 7 * 2R, HMETUNL, tibROR, &, EOHRE2RYD, HHMR
FOrRDoOMRPEI Uz, 35612, 4 AF, UFvaHito0nTid, ThThARNEG 1A
OEEARILONWT, EROTFELITS » 1z, ElEML, BHEAARFEERC2 #F (plotl 13 X5
m, plot2 : 2 X 5m) iy, BIRHTBWE2TE -1, REITAOHRAKIZ, COFBEMICE L
EEAN L D BAT, BEHNOTXTOBAILONT, WEIRETH> T2 b O, i,
WEER L MEL2RY, ¥ F LMORBLERCDYY, ThThoR, & EORRPHEL
Tro WELUTDS O, B, AERY, HEEMr @) CHEOBIZHELUL, BE
EERNL, BB P T LD TES 2RO, bic, RELEHOBEENKD S5 Hic, 2 1
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(plot 3 :3.95x5.4m, plot4 :6.5X8.5m) DELEMOHBAFELWRER, HEOHEILL
hfTizwv, WEUTOBERER 2 A, ERo®:, v#iE, chb TEOEERNSEN
3 X 5 7£200~350m2D EEHENL 3 w23y, BIE, WEEROBARE»1TE -1,

35T, MWEOREBREMADY L S, v AF, tHhF, Y3V aHTLDNTIE, BEE
HEERAOY » TV 2ELL, B, BE (N r v - VvigBE P2y IFrJuv—
BynHE, KRGO, Ca, Mg ! FFEENHIE) ik h L,

FEMEL LUER

FEHO RO E 3, v HOBAREEEREPEZE—1I1TRT,

Table 1. Results of diameter measurement of fir and hemlock in sample stands.

] DBH (cm) ‘ [ |
Plots |Area(m?) ] ~ 5| ~10 | ~15 | ~20 l ~25 J ~30 | ~35 | ~40 | ~45 | ~50 ‘ ~55
Species ™~ i L
[ ! ! ! [ - ! k | ‘ | I -
IZOOOFIY | 4(7[1’ AR S S N U D U S
I ! ' Hemlock 8 f 2 1 2 ’ 1 s J } J J
‘ 280.0 Fir 10 3 2 7 | 1 } ! / r
I ] 80 Hemlock 1] 16 / 9 | 1 [ 2 1 i ‘ 1
‘ ( Fir L !o14 ‘t 4 | Loz | Pl ‘
g ( 353.7 | Hemlock 30 2 2] 1 2 | 1 } 1 J |
] o e

Fir : Abies firma

Hemlock : Tsuga sieboldit

Others : broad beaved trees—Ilex pedunculose, Stewartia monadelpha,
Frazinus joponica var. angustatc

4 HRBEE 5 MO R O BESHENRMD T, ¢ KBoREIRE 2, v 7Mbby, HEER
HohT, SMEORRED HENIAIE FEic, b TP REERBLZLNED, ZhiZEKREL
v, AFEML, B OFEEME 3T hELIEAY, 2HWOFEEHIZ, EBEHEOLA,
NE QKRR TH 250m, SWOFAEHIZ, MNHAREANBmIcH 3, b DEHER
BT, RPEEHOKEIL, £, YHORBERMTLEL, ¢ REIDRBEREIAHNK
57810,

THE%ED 5 BRILERMD O EEORSERS L CHEOHESHR2RT XN —1, K
—20D& 5L A,

+ 7 %13, plot 1 T, RABD56%, plot 2 T46%, plot 3 T47%, plot 4 TLO% % 59,
ZDMOFFRERL, ¥ E, 9700 BREIT, BEBEERE, 2hah, 8%,
95%, 88%, 80% % 5T\ 5, FS0MBEN TV AFIRYOAERIO TEELEY, s e E,
IVFVE, EAV YT, PTLIVE HvX I EOEBELIERN, v h %, eV hE, 7
®¥, YIvaFy, vaTnlORRLERCHEST, R30REp>120IERT, K&
LM AELND, T2bE, 2 X 2mOEEMITHFIORK ) FEOKERE, BERIET, BRE
D350% %k A 1o EEREHDS 8 AT T, 4 HFTIX10%1C §3EE 9, U THEEEIIL% 2 HD TV
BICd Ev, AFBEHO L > AHERLIEE E Qe n # BB UV ATERES R, TRLE
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PNOBEOHIEIZRET V., 3561, BELERIBELZALNS,
4 WFOEEMZEH L T, WHE
%, BBOEESH2RD %2 L K—3
DE3ITED, ,
WEEEVREL AT § O T 8, 30
plotdizabhicynFD 4.5 FH
iz 2.5mlTF, BWEICENTS, ¥
HFT5.3m PFTEL I 4.3m LIF
DIEFIT/NS WAL T, BEUTOM
2RI EEEZTIZ0.5~1.5cm,
e T131.3~3.3mOKEx3D 3D
ME L, T A e HEER 1.2 e,
ME2.Tm i s, WELT O E & 0
X, EHEHPYET S MBI EL

T3,
HEROERF > 6, 19~
454F & FIS S A2 5 iz d3, 354ERT

BDLEOHBE D 1z, AROHLHD

Do
<

20

Al

A

Frequency (%)
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FERDIERICET, 15~1TERL D, H(m)

DR EFMMBILEA - Tz, 2084ER Fig. 3. Frequency distributions of tree number in

WE D, UHUNDEERE PSSR diameter at breast height and tree height
. in ever-green broad leaved stand.

EUNEELHLLA T30 84

Nz,

1. MOBREEOHE

1—1, EEHKE—T 1, v IiIRKORER ,
T3,V OBAFBEOMKRLS, §ilY s 2% ENEEEKREZHNT, HENERER2H#
ETHER—20DL 5185, FIPDE T, vy~ T, WEEEESGHS, 7183%7T, Lk
ROBFHERIZT BV, F72, 2| T, WENERAET 48n’/bad® 2, v KO TEELEL
HOMENBEEONE, 2.7%Th-120T, ABPEKDIIEBIT 545 FHELOBERE I,
ThITIEWED,
59 C UBRD B ]
BEMEDS B B,

Table 2. Biomass of upper-ground parts of upper story
in fir-hemlock stands per hectare.

Plots ! { I Stem Branch |Leaf
1—2, TS Tree i Basal Stem dry dry dry
number  area volume weight weight |weight
— 4 N7 FHROBRER Species | (m) | (o) (ton) |  (ton) | (tom)
MIEHEEZ LB IMr 950 37.92 | 355.26 | 151.10 31.75 14.28
Hemlock 7.3 ) 19. 4, 2.25
L 3D Hitsdd % B emloc! ‘, 650 | 8 45.00 , 80 60
BAEEORNEE I Fir 643 11.11 82.90 35.79 7.86 4.03
B % T, 2 Hemlock | 1286 27.14 | 235.81 100.57_ 21.46 9.12
EHOMITBTGR % Fir 650 12.54 | 106.99 45.74 9.84 4.64
HEL T, II Hemlock ' 622 = 17.10 | 157.24 | 67.03 | 14.16 5.87
D*. H (cm®+ m) others 85 ‘ 3.11 22.39 - — —
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Fig. 4. Relations between stem (V and ws) and D?e H per tree.
D and H represent the DBH and tree height.
1logV'=0.81711 log D%« H+1,99035: -+ (1)
logws=0. 82262 log D% « H+41.80824-+++++++ (2)
Q : Cleyra japonica
@ : Eurye japonwica
X : Cyclobalanopsis salisina var. stenophylla
These marks apply in Fig. 5, 6 and 7.

EBE (Vi we; 8) OHWEEBRZ 2R ALE—4DL5itizh, #hFh> SOELFE

»E sz,
logV =0.81711 log D* « H+1. 99085 -+--eeeeeeees o)
logws=0.82262 log D* « H 1. 80824+ ceveevvreee (2)

D’ Hicfd 2820 BRI, —Ricvbh, ChIETOHFETIALND L 5T 5519,
RFECBNT L CHEAL, COBE, ¥ 730D, ¥ HF, v5vuFvd, ¥ 2F0
HERNEREBARKICL CHEL TS, TEOERLEHSOBRRBOMEICIE, COBBRTTHITH
55,

D'- HERE (we;8) BXOER (wiu;8) OHENEERRKRE, K—50&51k, HEOH
BRTALNIIEEHARIRE BV, ZRTh, BERIEO 0L 5 EL s R,

logwp=1.04898 log D* « H 41.10069-+-++++--++ (3)
logwy=0.89823 log D* « H +1.80888:+--+--- 4

EHAR, OV aFUDFREIL PHFOFEADNIVFORIRFGENT VAN, &1L,
U vnAFUORY, COBEROTFTHICAD, vHFEEI, 8), QOBEER2HANT, K&,
ERPHET 2 LHARCHEEINIERY D 5, ERICIZ, HBiBT 2L 51, LIk 2R
fEH & T, #HARTHEEELE S N,

UEoBMENELEBR2ZHANT, Plot3ilf Plotd 0y FIEYHFR 2OXD L 5 5F
TETHRE U T2,

Y, $AFIOVTR, BAREL VHHEHERL VKR 2RBANO T, LidHNAERE
BREANTHEEULBEIREOBEE ARSI RN EELLN S, BHEIC, Plotlikk rPlot2
ORE Y Ick > T N FRMEE ST, ERFAECHEY S OHEEE I, HETIX, Plotl
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Fig. 5.

3,3 . H (sz . m)

Relations between branch (ws) in and leaf (wyr) in dry weight and D%« H per tree.
logrwp=1.04898 log D% e H+1,10069:++++:xweeerre (3)
logwL =0.89823 log D2« H+41,30388::ceeerceeees (4)

T+0, Plot2T—1%, BEBT—-1%, — 4%, ERT+T%, —9%&Ixh, B IL{M

paface=dcaled
5o

DHEELTVARETIE, FEALEBALILT, BRIBWTH 1HUHOETH

H 2 UNOBRLERICOWT, BEIX, Y HFARICKREBEBALNIEPTIZOT, (1)

Table 3. Biomass of upper-ground parts (H>>1.3m) in Cleyra japonice stands per hectare.
Tree Basal | Mean | Mean [Stem Stem Branch | Leaf dws Leaf
: dry dry dry area

Plots number| area DBH height {volume ! d 4 s

(m?) (nm) (m) ) weight | weight | weight (ton) index
(ton) (ton) (ton) (ha)
Cleyre 30000 | 4.73 12.7 2.9 13.87 9.25% i 3.30* | 3.16%* 1.27 2.55
1 *x 8000 | 0.56 8.9 2.6 2.06 1.52*% | 0.31* | 0.39%| 0.19 0.32
*xk 9330 | 1.85 12.6 3.1 5.07 3.63* —_— —_— e
Cleyra 31000 | 2.98 10.2 2.5 8.58 5.78* | 1.76% | 2.45% | 0.79 1.98
2wk 22000 | 1.71 10.3 2.5 | 6.30 | 4.57*| 0.98*| 1.19%*| 0.63 | 1.35
*okok 0

Cleyra 27190 | 3.37 11.1 2.5 9.52 6.33 2.10 2.35 0.87 1.90
3 *k 20630 | 3.50 13.1 2.7 9.73 6.49 1.61 | 1.85 0.89 1.90
dkk 7970 1.60 12.2 3.0 4.88 2,53 1.11 —_— _ —_
Cleyra 14300 | 2.85 13.6 2.7 8.14 5.44 2.17 2.11 0.75 1.70
4 ok 6340 | 0.88 11.2 2.4 2.37 1.58 0.39 0.45 0.22 0.47

sakok

| 8150 ; 1.03 11.3 2.9 3.49 1.80 0.68 — E— —

*%
ke

: actually measured
. ever-green broad leaved species except Cleyra jeponica
: deciduous broad leaved species
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> R =N
Table 4. Biomass of upper-ground parts(H<(1.3m) BIEQREMNTHET 5. K&
in Cleyra japonica stands per hectare. 12, Plot 1 ¢ +384%, Plot 2 T+57

! Stem | Branch| Leaf %, TEE 1, plot 1 T+26%, plot 2

Tree
s d dr, dr,
Plots Species number wlgght we?ght We}i’ght T+42% & EHfE L Hh REHEE S
: - (toni (tonz< (tonl 72T, Plot1# k of Plot 2 gl
eyra 5330 0.059% 0.010% 0.003 A R .
1 Ever-green | 10000 0.052% 0.019% 0.031% OHGHE AT, @)% & Tl
DeciduOUS 0 ct 5 ?ﬁiﬁ %@ET % o
Cleyra 7000 | 0.0774 0.018% 0.03%  ERLEMICOVTE, KLU
Ever- THELTOHZLOT, OBL FER
2 ver-green MOOO} 0.181% 0.044% 0.047* e .
Skimmia 8000 Kk AHEE LB 2EFUIEA
Deciduous 0 3% (+29%BRICHTE) REE
Cleyra 7500 | 0.083 | 0.017 | 0.022 9 %,
3 E;;‘:j;:en 82(7’8} 0.071 | 0.020 | 0.026 & LT OIS WERIC OV TI,
Do : FHE & ZOMO FRILIERT T,
eciduous 470 _—i — —
p Plot 1#5.% ¢8 Plot 2 » EHIEL b,
1 9050 0.100 .02 0.026 e
Ezzmn 0900 0.020 LEkaIz b0 ®, & EOR 2R
. Shinmia | 7960} 0.137 | 0.039 | 0.049 ) APffick hHEST 5,
Deciduous 3440 _ ] — DED LT RDEN Tz, ®
Tsuga 180 | — | — | — &, v¥OTEEELLTRILTY
Cleyra: Cleyra japonica Tunb., Skimmig: Skimmia %, YHhFEEE ULBELERDIN
Jjaponica Tunb. f. repens Hara
Tsuga: Tsuga sieboldii Carr. W o LY RER 2, iR (1.3
* : actually measured mEg) PE&EUTFIRGITRT &, F

—3BLUER—4DI SIS,

&L EDRED ha &1z b OILAREEIL, +F F1314300~310004C, FH9 % & 256004,
F 1 UNOBBLEIERNL, 6340~22000 AT, E#L T142404, EIELEERNE, Plot 2 T3
1A% Aohied-1245, Mo 8-> BRI 7970~9330 KT, WHd 5 & 6360475 b,
HBABL 28800~55800 T, L T 46200 0D M ARBE L2 5, WEMEEAEHI:4.76 ~
8.47nf/ha, SEHL T 6.27n'/ha CIEEIC/N XL,

H LR, B, BRI RS 12.36~20.38 ton/ha, #Eps 2.64~4.25 ton/ha
TYET 5 &, 20 Fh, 16.08ton/ha, 3.55ton/hat /s h, 4%+ 19.63ton/ha Lz, D3
LOR60% 054 1 F DBRERTH 5, WELITO/N X W EEHPlotSEE T, ha &1z b 220004 %
Aoh5d, BERCHD PG 2L TTHERICT AL,

4 CICHEBINTESLERKIIET UMD 9% {1, EHEcHET 322 & BHEETH
5, LB, TR LATHEIL 0T, ABHED 2 By, BHEOBETY, BREL
ERTLE TEZEBRLTHIY, BEAERT 02 ARicBll 3 TEROEEERD S b,
MENEEaHOL Ry E s 5 &, AFEKDIZ, BWEER ME TS, IRER
EAPILE WV, LR, HORFRIACEEZRLTH D, ERRIAFERIHZ L, T
BEHROFET, BEROZVWEDIZ, BHBRTOY N NAH—F 4 2 2 FNFREHICE T 3,
24302 FNFRERLE FTBHO 4.4ton/haT, ZOMOTHER L, 2.8 ton/hag 1213z h
UTT, AREBEOY I FMTOERRIZ VL CHRAUBL TN S,

HEOEIRYPEPRIEL, e9 9, 95300 FvOIET, Bl e EOXEERIZ, %
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hTh, 80.8cm? 97.2cm?, 124.2cm? Th 77, & Plot OIEMREIEEL, 2.17~8.80 ha/ha
T, i#5$ 5 & 3.04ha/ha Ligh, TEMIIZ G CTEERER2HET 5 &, fhoFEH I

NTREWEZRLUTV 3,

SEOCHRE LI, 3, vIMOTEMERE, FOT5%PEELRERSLSY, BRI, B
HZE 5.5ton/had 5 5 0.8 ton/ha (FEIERY 0.44 ton/ha, BT 0.36 ton/ha) & AFEIC T
HERICT L B oz, FROEREMST /L, &b, TREENYIF, 9 8%, v5v0
HrDLd KRS EPRECERIhTWATIYie, ACI>kE:, viKkoTEEET
HoTh, RxEBdobhizbDEBbh 3,

BEOEFIHOKERL v, £F
B LIRES R B, HEEO
SMHETRTE R -5 DL dic 2
2, EB® =i, vHkkic DT
X, S TRV OERE B
VW, T I, VHORE, F4EMEY,
9 VB W TR B U T,

MayEkEUTiE, 58 X0
Hi BB EIZ T 20, BB
3, VIOREBDOENSEEL,
TEEETIX, FBYE LI, £H
BEOHRILERMAT DT HBZ . T
tbh, P05 C1.36%, N, KO0,

Ca0 Ti32.4~2.7f%, MgO C4.4{% T,

Table 5, Accumulation of nutrient contents
upper-ground parts of fir-hemlock stand.

(kg ha?)
} N / P;0; ] K0 } Ca0 } MgO
Fir, Hemlock| 428.2| 497.6 | 294.3 | 531.7 | 78.9
Stem 185.2 | 380.5 | 171.7 | 321.3| 38.4
Branch 82.6 |, 75.5| 53.1| 133.8] 17.3
Leaf 160.4 | 41.6| 69.5 J 76.6 | 23.2
Undergrowth 103.9 23.2 I 83.0 { 103.3 28.6
Stem, Branech] 42.6| 14.1; 42.3 46.8 11.8
Leaf 61.3 9.1 l 40.7 [ 56.51 16.8
Total 532.1\ 520.8\ 377.3\ 635.0‘ 107.5

BRI B2, BEREORIEEROESTE

UTW3, BRBIIEERCENTEIEERBENL 5 T, 20N HRREYREEDHEIIER

BRIZEBD b TN,

2. EEBOHE

AR ORmETicL b, Bl
FEHOBMBERE 2 KD, HME
BROW» S5, BHEERELEER (4w,
; 8) 2Ry, D?. Higfd 20
EEBRPRDIEN—60L K
h, $HFONIYFOHIIC, E
FHFbIIVaLTLEEEh, K
X8R A LRIV, HBROELR
F

log 4ws=0.81843 log D*. H

+(0.95198 e creres (5)

D3 RKRD LN, HEEBREER
1, %% %T0.75~1.27 ton/ha,
Z DD BRILER T 0.19 ~ 0.89
ton/ha, SEHLT zhZTh, 0.92
ton/ha, 0.48ton/ha ¢, HRLIE

Ws(8) /
AW s
10° N A

I
T DL He - m?) 10
Fig. 6. Relation between annual stem inerement
(dwsg) in dry weight and D? « H per tree.
log 4ws=0.81843 log D*+H-+0. 95193
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Bo®ERER T 1.4ton/ha L HEFEI N, UL, BRELUTW BELERICO VT HEAR
BRNDT, EERBERHTH B, bRABITER2HNTHET 5 £0.3ton/ha L85, FHEHR
OEERRPFNTN, BREEBERDOBEZIL, BR—HETRXRT I OEULT, TEHIO

EEEERIZ6.2ton/hat e 5, X5

2, LRI, vYOEREERR
5 O MERER 1550 ¥ 2 BV
THET %L 11.4ton/ha & 725, ¢
bbb, AFEEMKIOLE, TE2E
bR IBARORT 1 FROERRE XN

18 ton/ha L HEEIN S,

B 1ERORTELARR L EROD
BEPA25EX—TOLHITB, B
BlX 12, edH ¥, v5vay
VEHHEDEHDNSTVED AITA
h, EHLT, 18 DHEH0.358 D&
DERBILHShoTtc &itE b, 2D
fE1x, FORRILBEER S MDD 2 T2 F

10

Fig.7 Relation between stem dry weight inerement

N2 3
10° wus) 10 B 85 N1z L D b FHIC s

in recent a year (dws) and leaf dry weight Vo ¥5iT, ATAY, TIHUY,
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Résumé

This report deals with some investigations on forest production of evergreen broad
leaved trees growing up the undergrowth of natural Japanese fir-hemlock stand in Kyoto
University forest in Wakayama (Lat. 30°04’N, Long. 135°30’E, Alt. 500~1200m).

The investigations were carried out in evergreen broad leaved stand dominated by
Cleyra japonica in boundary of compartment-4 and 5 (Alt. 630—~700m) of Wakayama’s
forest in January and May, 1977.

In January, the diameter measurement of all the trees were carried out in two plots
(plot 1 and 2). All the trees in the 15ni and 10md plot area were felled at the base,
and the fresh weight of stems, branches and foliage of each species were separately
weighed. Additionally, thirteen Cleyra, two Eurya and two Cyclobalanopsis were felled,
and stem, branches and leaves of each tree were separately weighed. And the materials
for stem analysis, nutrient analysis and for determination of leaf area index and of
dry-fresh weight ratio were sampled.

In May, the diameter measurement of two sample plots were carried out in the same
stand.

Tree numbers per hectare were 46200, namely 25600 of Cleyra, 14240 of other evergreen
broad leaved species and 6360 of deciduous broad leaved species, and the total basal area
was 6.3 m?’/ha in the same stand.

Bach allometric relation of stem volume (V, cm3®) , stem dry weight (wg, g), branch
dry weight (wg, g) and leaf dry weight (wy, g)to D?«H (cm2?em) per tree was shown as Fig.
4 and 5.

The biomass of upperground parts in evergreen broad leaved stand was respectively
estimated at 12,4~20.4 ton (16.1 ton in mean) in stem and branch dry weight and 2.6~4.3
ton (3.6 ton in mean) in leaf dry weight per hectare. The biomass of Cleyre have been
accounted for about 60 percent of that in investigated stand.

Leaf area per unit dry weight of evergreen broad leaves was 80,8 em?/g in Cleyra, 97.2
em?/g in Eurye and 124.2 em?/g in Cyclobalanopsis, and leaf area index of evergreen
broad leaved stand was ealeulated 3,04 ha/ha.

The nutrient contents of upperground parts in evergreen broad leaved stand were caleulated
104 kg/ha of N, 22 kg/ha of P;0j, 83 kg/ha of K:0, 103 kg/ha of CaO and 29 kg/ha
of MgO as shown in Table 5.

Current annual stem increment was estimated at 0.92 ton/ha of Cleyre japonica and
0.48 ton/ha of the other evergreen broad leaved species.

Annual stem inerement per unit dry weight of evergreen leaves was estimated at 0.35
g/g-year as illustrated in%Fig. 7.



